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must always be considered \vhen machining surfaces that are not hori-
zontal.

The work is held on the table usually by means of holding-down plates
and bolts, but special fixtures may be used and it is common practice to

place a number of pieces of

Z___       work end to end on the work

table so that they can all be
machined at once. Special
attention must be paid to the
endwise locating of work since
the forces acting during reversal
and when the tool commences
to cut may be quite large. As
in milling practice, frail parts
must be adequately supported
by packings or jacks.

The setting up of the work
on the table may take almost
as long as the actual machining,
and in order to reduce the
time during which machines

are idle it is common practice to use two subsidiary tables in connection
with each planing machine. The work is set up on the subsidiary table
alongside the machine while the work" previously set up on the other table
is being planed on the machine. When the machining is finished, the
one table is lifted off and the other lifted on by means of an overhead
crane. This reduces the idle time of the machine to that required to
change over the subsidiary tables.

The Shaping Machine. The commonest form of shaping machine
is that shown in Fig. 247. It consists of a massive body casting whose
face is machined to take the saddle A and whose top surface provides
ways for the ram B to slide along. The ram is driven to and fro by a
mechanical linkage housed inside the body and the length of stroke can
be adjusted to any amount within the capacity of the machine. The
position of the stroke motion relative to the work can be adjusted by
unlocking the clamp D that couples the ram to the driving linkage,
moving the ram in or out as required, and re-clamping. The driving
linkage automatically provides a quick-return motion.1 The work table
C can slide across the face of the saddle A and the latter can slide up and
down the face of the body, both motions being by means of a screw and
nut. The saddle is moved up or down to accommodate work of different
heights but is locked during cutting. The cut is usually adjusted by
moving the tool holder E in its slide F and the latter can be swivelled

i See the author's " Mechanism and the Kinematics of Machines," p. 122.